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I THE OF THR federal BUREAU OF INVESTIGATION'S R EVIEW 

\ OP THE ACOUSTICAL REPORTS PUBLISH ED BY THE HOUSE SELECT 
fcOMMITTEE ON ASSASSINATIONS 

1. The analyses of acoustical evidence by Bolt 
Beranek and Newman, Inc., Mark R. Weiss, and 
Ernest Aschkenasy did not scientifically prove 
that a gunshot was fired by a second gunman from 
the graLy knoll area of Dealey Plaza during the 
assa^ination of President Kennedy on November 22, 
1963. Therefore, the House Select Coimittee on 
Assassination's finding that 

evidence establishes a high probability that 

gunmen fired at President John F. Kennedy is invalid. 



7 The analyses of acoustical evidence by Bolt Beranek 
Ne™L, me. M.rk R. 

did not scientifically prove the Dictabelt 

recording of Channel 1 of the Dall^ f anv ^ 

radio system contains the sounds of gunshots or any 

other sounds originating in Dealey 1963 

assassination of President Kennedy on November 22, 19 
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ift-io uoiicia Select Committee on Assassinations 

Boii Be?inek Incorporated, (BBN) 

(the Committee) asked Bolt items of evidence involved in 

to conduct an examination of several items^^ Kennedy in Dealey 

the assassination of one of the items of 

Plaza, Dallas. Texas, on November 22, 1^3.^ Recorder which had 
evidence was a ^ade neoartment (DPD) radio traffic 

continuously recorded .Purina and after the assassination 

on channel 1 directly before, Se radio of a DPD 

of President Kennedy. presidential motorcade, was 

motorcycle, that may have been ^..-ngmitting mode for approximately 

^S°Mer%Br:afa^ked\o analy^ I^s^rSof-nr/u-^^s-Se^e 

the gunshots originate. 

BB« used . bendpess end . di,U.l^edgtive^f^^ procs 

the DPD channel in the form of a tine-continuous 

then displayed this J'pulSve noise patterns 

waveform. This sounds, according to BBN, and 

thoupht to be ■ii«®f®«/f?”"1“j=jf|hese patterns applared to be 
then the report roflof'® "“,°tici of a shock wave and of a 

;rrri^“l^sti^of'^^d!n^a?SK S Spon The^ 
different source." 

a . _ A discharge from a rifle firing a 

The BBN report states ^hat imoulsive sound - the muzzle 

supersonic bullet creates two sources^of^^P^l^i 

Jil^ptfd Sr.^SnS’: This, two Junds plu^^ 

liir. “ould"lnd aulonobiles, result in a particular 

echo pattern of sound impulses. 

V i. KsBon sensed bv a DPD motorcycle microphone 

If a gunshot had been sensed y rnotorcycle] microphone 

then -all sound i”'P“^®'®“f‘"S®ovet'tha 'environmental noise would be 

,i|i.irttir«.itd? i r i- 

^|e't;riSni;U'mliriy“th"riS|?nrS*I‘iLin, motorcycl. . . 
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"The loudest sound impulses from gunfire are considerably 
louder than the loudness of speech^ for which the IDPD] radio was 
designed to operate. These loud impulses overdrive the radio cir- 
g^^^uge of the limiting circuits in the radio transmitter^ 
very loud sounds are recorded in distorted fashion and appear as 
much weaker signals than they really are... 

■After the sounds that are picked up at the microphone 
had been transmitted to the DPD radio receiver, the output of the 
receiver was recorded on a Dictabelt recorder. The circuitry of 
the receiver and the characteristics of the recorder also affected 
the transmitted signals. . The recorded loudness of the sounds trans 
mitted from the motorcycle radio with the stuck microphone were 
additionally affected somewhat by simultaneous transmissions from 
other officers in the motorcade. An FM radio receiver, such as 
the one in DPD headquarters, receives best from the transmitting 
radio having the strongest transmitted signal..." 



"Thus, the effects of severe environmental noise, of the 
limiting circuitry of the radio transmitter, of simultaneous radio 
transmissions, and of the recording characteristics of a Dictabelt 
recorder were such that any waveforms that would emerge from an 
analysis of the tape would be severely distorted." 



Tests performed by BBN on a radio system similar to that 
used by the DPD and depicted in Figure 10 of the BBN report showed 
considerable distortion of loud impulsive sounds, such as gunshots, 
which resulted in elimination of impulse peaks, changing the position 
of peaks, and even producing new peaks where no impulse peaks 
previously existed. 



Pj* 0 lijnlnary tests by BBN determined that the four chosen 
impulse patterns occurred at approximately the same time as the 
known gunshots in Dealey Plaza, that no other sufficiently 
characteristic patterns were located in the pertinent five-minute 
segment, that the time span between the first and fo\yth patterns 
did not contradict photographic evidence concerning the timing 
the first and last gunshots, that the distorted patterns approximated 
test patterns of gunshots, and that- the amplitudes of the Impulse 
patterns were in the same range as test gunshots. 

On August 20, 1978, BBN fired a total of 12 test gunshots 
wrth weapons located only in the Texas School Book Depository (TSBD) 
anc on the grassy knoll area in Dealey Plaza. Using 36 microphones 
ib( i^ted 18 feet apart on Houston and Elm Streets in Dealey Plaza, 

JBBl ,^recorded these test gunshot blasts in an effort to Reconstruct 
acJistically the impulse patterns recorded ^y the DPa radio system 
during the assassination of President Kennedy. Even^tlough few 
physical changes had been made in Dealey Plaza since -^63, producing 
comparable test patterns was very difficult since ^eRmpulse . i 

patterns on the DPD recording were like "badly smudged ' 

due to the noisy environment in the vicinity of the transmitting DPD 
radio microphone, the poor quality of the DPD recording system, and a 
number of other problems. 
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.. 12 different test gunshots from the TSBD 

Using the 12 differen microphone locations used 

the grassy knoll n.shot patterns were recorded (12x36=432). 

by bIn, a total of 4 32 ^ercompared to the impulse 

These 432 test 1 DPD recording using the 

patterns isolated on the channel 1 urorec^^^^ 

statistical analysis techniqu n ^ ^ number that 

-b-inary correlation °fre ideSical and that rapidly 

is exactly 1.0 if the sequence j<ce<milar " This comparison 
approaches zero as they grow coefficient 

iff!^p:;rsSirSe„i“ti;r:ngSr„rirop“tU. 



BBH then stated that et least six^of^the » 

were false matches, occurred only 1.05 seconds after 

the wrong target, °2! Itfnt irtorfSt^a firing’rate for the tested 



1. 


time 


0.0 


sec “ 


one 


shot 


from 


the 


[TSBD] 


• • • 


2. 


time 


1.6 


sec - 


one 


shot 


from 


the 


TSBD 


• • • 


3. 


time 


7.8 


sec - 


one 


shot 


from 


behind the 


fence 




on the knoll • 


• • 












4. 


time 


8.3 


sec - 


one 


shot 


from 


the 


TSBD 

1 


• • • 



DPD 



The BBN conclusions were presenreu x.. ^ ^ _ 

Committee on September 11, 1978, re le^t j-gceived and transmitted 

motorcycle in and that each of these impulse 

the four specified ^^ue to the false matches produced by 

sounds was possibly^ a gu _,.1_ a "50%" rate per match, the 
‘^sainI?iSr«cordLf « BBH, ^hat a gunshot occurred at the four 




are : 



"Shot 1. 
Shot 2. 
Shot 3. 
Shot 4. 



88% based on three matches 
88% based on three matches 
50% based on one match ^ 
75% based on two matches. 
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BBN stated that the probabiXity that all four gunshots 
occurred is only 29%. . . 

The final findings f uSmJlrtstS' 

eludes a review of .the work of Weiss and AschKenasy 

In Section III) are:_ 

1 The is-pulse patterns on channel 1 of the BPB “dio 

a. 4 .esr-T,c wpre received and transmitted 

2. The impulse motorcvcle in the Presidential 

^tSrn^^a^rJS^VoJf ted fro„ 110 to UO 

feet behind the Presidential limousine. 

w wiaa wac! fired at about 12:30:47 

3. -The first conclusion can be drawn 

from the TpD . . -cystic disturbance was due to 

TlTfltlTll f sound 4ulse as loud as the report of a 
rifle . . ■ 

4 "The second probable shot was about^l.6 sec 

after the first one, also from the TSBD . . . 

5. -The third probable shot^was^fired^about^ 

?e^:e upL'iSr-graUy knoll* . . • land] the third 
shot is probably from a rifle. 

6. "The fourth probable ®J°J^g®|i^g|®froS°the^TSBD . . . 

]inT] JlSe Wth°Ch;t is probably from a rifle. - 

7. "Additional police radio transmi^ 

mittently recorded on the contribute 

i^le^^:?ertSc^l%9rs;s - the njije^^-Kground in^w^ 

the impulses of gunfire are set.^ S°ve a Material effect 
impulses are tQ° the echo patterns of the acous- 

?;cS%S-r«i!c?L“n’’i«cS’'?hrUlse petterns on the 
DPD tape." , 
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SUMMARY OF MR. MARK R. WEISS AND MR. E RNEST ASCHKENASY S ^PO RT 

pntttt.kd "AN ANALYSIS OF RECORDED SO UNDS RELATING TO THE ^ 

ASSASSINATION OF PRESIDENT JOHN F. KEN NEDY," DATED FEBRUARY 1979^ 

On October 24, 1978, the Committee authorized Mark R. 

Weiss and Ernest Aschkenasy, Department of Computer Science, 

Queens College, City University of New York, to conduct an 
independent analysis of specified sounds recorded on channel 1 
of the DPD radio system. The purpose of the analysis as t 
determine with greater accuracy whether certain sounds on the 
dId ^^Lrding wire indicative of a gunshot from the grassy knoll 
in Dealey Plaza, Dallas, Texas, on November 22, during the 

ilsKlilltion of President Kennedy. The report (su^arized 

in Section .II) had reflected "that, with a ° P®’' 

cent, the recording contains sounds of a gunshot, or at least 
Ilinds al llud as I gunshot, fired from the so-called grassy 
Loll area of Dealey Plaza in Dallas, they a 

microphone on a DPD motorcycle that was moving ^ ®j5®®Lal 
speed of about 11 mph in the same direction as the Presidential 

motorcade." 

To conduct their analysis, Weiss and Aschkenasy received 
from the Committee high quality magnetic tape copies of the DPD 
recording, a high quality tape copy of the gunshot sounds recorded 
by BBN during the acoustical reconstruction tests 
Dealey Plaza on August 20, 1978, a topographical survey map of 
vlalll Plaza (scale: 1 inch to 10 feet), a map of Dealey 
(scale- 1 inch to 40 feet) with microphone locations used by BBN 
reconstruction tests, and ground-level 

cSmmittel also provided them with lh%ll 

the heiahts of buildings in Dealey Plaza, the distance to oogects 
Tot sToln on the maps, the location of DPD shooter during the 

BBN reconstruction experiment and the Jlcinstriction 

Plaza at the time of the assassination and during *the reconstruction 

experiment." 

Weiss and Aschkenasy 's report reflects that during the 
assassination of President Kennedy the radio of a DPD 

that may have been in the Presidential motorcade, was thought t^ 

have been stuck in the transmitting mode ^s that 

jainutes. During this ^ive-minute interval, staticlike sound 
.might be distorted gunshots were heard, jT^v of 

.pittern that BBN had identified as having a 50% Probability of 

fbftng a gunshot or an equally loud sound in ^^LJej-mile 

in Dealey Plaza. Weiss and Aschkenasy attempted to de 

^ther these Itaticlike sounds represented a could 

'-another type of loud sound, whether the origin of these soun . 

Te Tre TrTciteiy located on the map, and whether a ^gher probability 
value could be computed. 
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Their report states that "the DPD recording [being 
examined] contains a wide range of sounds - speech, clicks, 
whistles, motor noises, sirens, and even the sound of a carillon 
bell. Mostly the recording contains sounds generated during 
normal communications on channel 1 of the DPD radio dispatching 
system . . . At th6 time that the BBN analysis estimates to have 

been about 12:28 p.m. , a microphone on a mobile unit apparently 

became stuck in the *on* position and began to transmit a con- 
tinuous noise that is believed to be the sound of a motorcycle 
engine." 



Weiss and Aschkenasy state that the staticlike sounds 
on the DPD recording could be distorted gunshot sounds# since the 
DPD radio system would have .compress [ed] the peak amplitude 
of the sounds of the muzzle blast and of its strongest echoes# 
making them only slightly louder than those of some of the weaker 
echoes. Furthermore# if the microphone was on a DPD motorcycle 
in the motorcade# most of the many very weak echoes of the muzzle 
blast would have been obscured by the noise of the motorcycle 
engine (which is possibly the source of the continuous noise on 
the DPD recording) . Consequently# the sounds of a gunshot would 
have been recorded as a sequence of very brief impulse sounds 
(the muzzle blast and its loudest echoes) # only a few of which 
would have been larger than the accompanying engine noip# and 
none of which would have sounded to the ear like gunshots after 
being distorted by the limiting circuitry of the DPD radio and 
recording equipment." 

The report states that the higher impulse sounds on the 
DPD recording could be generated by a number of sources including 
misfiring of a motorcycle engine, noise produced ^ ^ __ 

cycle's Iqnition system# radio on-and-off clicks# scratches on the 
Dictabelt and electrical or mechanical disturbances in the system. 
Weiss and Aschkenasy, in an effort to differentiate - 

from' a gunshot, stated that "the most effective and *ost reliable 
characteristic to determine if a sound is a 
or absence of an array of echo-delay times 

This array is produced since firing a gun produces a loud 
sound about 5 milliseconds (5/1000 of a second) in l®" 9 th that 
spreads out in all directions. This sound is then 
diffracted off any structures in the area, producing echoes V^ic 
arrive at the microphone later than the direct muzzle blast impulse. 
.Weiss and Aschkenasy ’s report states that ^hus 

jjtern on the DPD recording had this array of ^®i®^ J^"®® ' 

^dftecting that it was a gunshot. However, in . 

*«$ore the Committee on December 29, 1978 , Weiss , 

-T?’.not so much the echo pattern as the evidence £®“P®f®?®g®; 

-shock wave" that would characterize a gunshot 

other sounds like the backfire of a motorcycle. WeiSS further 
stated he "...cannot think of any [other sound) that |"J:9^^„^®®®f'Jhe 
the pattern he determined to be a gunshot due to the presence of the 
supersonic shock wave and the muzzle blast impulses. 
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Weiss and Aschkenasy state in their report "if we now 
assume that the sound source (the gun) and the listener are 
located in a typical urban environment# with a number of randomly 
spaced echo-producing structures# it is possible to see that the 
pattern of sounds a listener will hear will be complex and unique 
f or any given pair of gun and listener locations* For example# 

** assuming a fixed location of a listener# the echoes that he hears 
and the times at which he hears them will be related uniquely to 
the location of the gun# since for each different location of the 
gun# even though the distances from the listener to the various 
echo-producing objects are the same# the distances from these 
objects to each gun location are different. Consequently# the 
times at which the echoes are heard will be different for each 
location of the gun. Similarly# assuming a fixed location of 
the gun# any change in the location of the listener will change 
the distances between him and the echo-producing structures# and 
thus the timing of the pattern of sounds he hears* If the 
listener is in motion as the muzzle blast and the various echo 
sounds reach him# the times at which he hears the muzzle blast and 
its echoes will be related uniquely to his location when he hears 
each sound. . . The 'listener' that we have discussed# of course# ^ 
could be either a human ear or a microphone. If a microphone receives 
the sounds and they are subsequently recorded# the recording becomes 
a picture of the event# not unlike a ' fingerprint #' that^permanently 
characterizes the original gun and microphone locations. 

Using the topographical map of Dealey Plaza and the BBN 
reconstruction results (test gunshots fired only from the TSBD and 
the grassy knoll)# Weiss and Aschkenasy attempted to predict a 
pairing of a shooter and a microphone that would produce a sound 
pattern that would match the specified impulse pattern on the DPD 
recording. To calculate these predicted echo-delay sequences or 
patterns of a particular shooter and microphone location in Dealey 
Plaza# three pieces of information were needed:^ ** objects 

in Dealey Plaza would produce echoes in the region or Interest on 
Elm Street for a gun fired from the vicinity of the grassy knoll [?J; 

(2) how far these objects were from the locations of the gun and 
of the microphone!?]; and (3) what was the speed of sound under the^ 
conditions for which the echo travel times were to be predicted l?j . 
First# a close examination of the topographical map revealed many 
of the reflecting and diffracting surfaces within Dealey Plaza. 

Serorid# direct measurement on the map determined the distances 
fr^ the gun to the reflecting and diffracting surfaces and then 
fobJie microphone location. ’• Third# the speed of sound was determined 
approximately 1#123 feet per second# ^principally ^fby using the 
- Jcjown air temperature near Dealey Plaza on November 22 ^ 1963# or 
approximately 65 degrees Fahrenheit* ^ ^ 
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To make a comparison of predicted echo-delay patterns 
to the specified pattern on the DPD recording^ the error in time 
accuracy of the DPD recording had to be determined, Weiss and 
Aschkenasy used a plus or minus 1,0% error for the speed of sound 
due to temperature variations (plus or minus 10 decrees Fahrenheit) 
and a minus 4.0% to minus 6.0% error for speed variations on the DPD 
Dictabelt recorder, since the average speed of the recorder over a 
“ 15-minute segment was 5.0% too slow. These two errors combined to 
give a maximum possible time error range of minus 3.0% to minus 7.0%. 
Weiss and Aschkenasy then state that since any value within this 
maximum error range is 7 •. .theoretically valid, it was permissible 
to choose the value between those limits that created the best 
match between the impulse and [predicted] echo sequences;" a minus 
4.3% error factor "...gave the best match, and we therefore used 
that factor." 

"After numerous comparisons between the echo-delay times 
for the sounds on the DPD recording and various predicted patterns 
for assumed motorcycle and shooter locations that did not match, a 
combination of motorcycle and shooter locations was found which 
mathematically produced a predicted pattern that showed strong 
similarities to the pattern of impulses on the DPD tape. However, 
to determine with a high level of certainty if these two sequences 
of echo-delay tines, which were derived from different data, 
represented the same source, it was not enough to show that the 
sequences looked alike. They had to be shown to be alike in an 
objective sense, that is, by use of a method of comparison that 
disregarded potentially misleading appearances. Such a net.iod 
[according to Weiss and Aschkenasy] was provided by a computation 
of the binary correlation coefficient of the two sequences. The 
binary correlation coefficient of two sequences is a number that 
is exactly 1.0 if the sequences aure identical and that rapidly 
approaches zero as they grow more dissimilar. As used in this 
analysis, the binary correlation coefficient takes into account 
the number of echo-delay times in each of the sequences and the 
number of echoes that coincide. Echoes in the two sequences are 
said to coincide if their delay times differ by a small amount. 

The smaller this amount, or "coincidence window," can be made 
while maintaining a high binary correlation coefficient, the 
greater will be the probability that the DPD sequence represents 
a gunshot from the grassy knoll." 

~ According to Weiss and Aschkenasy, the binary correlation 

’ coefficient is defined as J:he number of echoes that coincide between 
^tM predicted- echoes and the specified sound impulses on the DPD 
^-jrKording using the coincidence window, divided by the,- square root 
‘ of the product of the total number of predicted echoi^ and the 
. tptal number of sound impulses. 5 
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Weiss and Aschkenasy then made two comparisons between 
the pattern of impulses, specified as possibly the third gunshot 
by BBN, and the most similar predicted echo pattern as computed 
on the topographical map for a particular shooter and microphone 
pair. The first comparison was between the DPD* recorded impulses 
"...that were significantly louder than the average background 
jioise [a total of 15] and those predicted echoes that would have 
been recorded with comparable loudness" (a total of 13). Eleven 
of the recorded impulses and predicted echoes matched (with 
"impulse peaks that [were] less than one millisecond apart 
considered to be part of the same impulse") # which produced a 
binary correlation coefficient of 0.79 (11 divided by the square 
root of [13 X 151). "In the other comparison, the delay times of 
all the recorded sounds [18] and of all of the predicted echoes 
[12], up to a total delay of 50 milliseconds from the muzzle blast, 
were compared." Eleven of the echoes and impulses matched, which 
produced a binary correlation coefficient of 0.75 (11 divided by 
the square root of [12 x 18]). 

"In both of the comparisons described above, the coin- 
cidence window was set at plus or minus 1 millisecond.^ That is, 
a measured echo-delay time and a predicted one were said to 
coincide only if they were no more than 1 millisecond apart. 

For sequences that correlated at levels greater than 0.7 with a 
coincidence window of plus or minus 1 millisecond, the statistical 
probability was 95 percent or more that the sequences represented 
the same source - a sound as loud as a gunshot from the grassy 
knoll. Put alternatively, the probability that the sounds on the 
DPD recording were generated by sources other than a sound as loud ^ 
as a gunshot originating from the grassy knoll is 5 percent or less. 

The findings of Weiss and Aschkenasy concerning the 
specific sounds on the DPD recording are: 

"1. The recording very probably contains^the sound of a 
gunshot that was fired from the grassy knoll. The 
probability of this event is computed to be at least 
95 percent. 

"2. The microphone that picked up the sounds of the 
probable gunshot was on Elm Street and was moving at a 
speed of about 11 miles per hour in the same direction 
as the motorcade. At the time the probable gunshot was 
fired, the microphone was at a point about 97 feet south 
of the TSBD and about 27 feet east of the southwest . cor- 
ner of the building. (For both distances the 
uncertainty is about plus or minus 1 foot)^ f 
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"3, The probable gunshot was fired from a point along 
the east - west line of the wooden stockade fence on 
the grassy knoll, about 8 feet (plus or minus 5 feet) 
west of the corner of the fence." 



In testimony in a public hearing before the Committee 
on December 29, 1978, Weiss listed two additional findings that 
^ere not in his report of February, 1979, as follows: 



1. The’ specified pattern found to be a gunshot from 
the grassy knoll was most likely supersonic, and probably 
fired by a rifle. However, Weiss and Aschkenasy stated 
in their report that no analysis was made "...of the type 
of weapon fired." 



2 . The weapon 
been fired in a 
Limousine] ." 



fired on the grassy knoll "...would have 
general direction of [President Kennedy 



*s 



Aschkenasy stated at the public hearing on December 29 , 
1978 , that he was so sure of their results that ...if 
to tell me that the motorcycle was not in Dealey 
in fact, somewhere else, and he was transmitting from f mother 

location...! would ask to be told where 1 e^Lct L 

told where it is, I would 9 ° there, and one thing I would expect 



— - 

find is a replica of Dealey Plaza at that location 
only way that it can come out." 
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IV. FEDERAL BUREAU OF INVESTIGATION’S CRITIQUE OF THE FINDINGS 
OF THE ACOUSTICAL ANALYSES PERFORMED BY BOLT BERANEK AND 
NEWMAN, INC., MARK R. WEISS AND ERNEST ASCHKENASY 



A review of the written findings and oral testirtony 
of BBN, Weiss, and Aschkenasy reflects that the following two 

basicr underlying premises must both be valid for their findings 

to be accurate: 

1. That the specified impulsive information recorded 
on Channel 1 of the DPD radio system during the 
assassination of President Kennedy on November 22 , 
1963, must have originated in or very near Dealey 
Plaza, Dallas, Texas.* If this premise is not true, 
then the information analyzed could not have been 
generated within Dealey Plaza, and thus the findings 
of BBN, Weiss and Aschkenasy concerning the gun- 
shots fired during the Presidential assassination 
would be invalid. 



2. That the four specified impulsive patterns identified 
by BBN on the DPD recording are gunshot blasts, and 
are not other sounds or electrical impulses produced 
internally by the DPD radio system. The third 
designated impulse pattern was the only one utilized 
by Weiss and Aschkenasy in their analysis. If this 
premise is not true, then the information analyzed 
did not represent gunshots, and thus the findings of 
BBN, Weiss and Aschkenasy concerning the possible 
gunshots fired during the Presidential assassination 
would be invalid. 

There are at least two known acoustical and one non- 
acoustical method that could determine whether the four specified 
impulsive patterns on the DPD recording originated from Dealey Plaza, 
Dallas, Texas, during the Presidential assassination on November 22, 
1963. If it can be shown acoustically that the other Information on 
the DPD recording just before, during, and just after the pertinent 
time period was exclusively from Dealey Plaza, then there is a very 
high probability that the four impulsive patterns also represent 
sounds produced in Dealey Plaza. It can also be acoustically proven 
that the patterns represent sounds from Dealey Plaza if the information 
'b^ing analyzed is unique to.. Dealey Plaza, to the exclusion of all other 
j^cB^tions within the range of the DPD radio system. The non-acoustical 
,.^«hod requires proof from eyewitness testimony. . r 

_*That is, the Impulsive sound must have been loud entfu^ to have been 
received within Dealey Plaza. — » 



13 



) 






The first acoustical method cannot be used to validate 
that the designated impulsive information originated in Dealey 
Plaza, since other sounds during the pertinent portion either did not 
originate from Dealey Plaza or their origin is unknovm. The two 
reports to the Committee reflect that a carillon bell is heard 
approximately seven seconds after the last gunshot and no known 
— ^Carillon bells have been located in the vicinity of Dealey Plaza? 
that "...there are brief voice signals from other remote trans- 
mitters. Sometimes these signals are too faint to be understood, • 
sometimes they are loud but very distorted, and sometimes they are 
quite intelligible. These competing transmissions are often, but 
not always, accompanied by heterodynes, which are tones caused by^ 
slight differences in frequency among the competing transmitters?" 
and that no sounds are heard on the recording that would reflect 
that the specific information originated in Dealey Plaza, such as 
crowds cheering, recognizable voices, etc. Clearly this method 
does not show that the designated patterns originated from Dealey 
Plaza, and in fact, reflects contrary information. 



The second acoustical method utilizing the alleged 
uniqueness of the designated sounds as applied by XVeiss and 
Aschkenasy, also cannot validate that the impulsive infomation 
is from Dealey Plaza. Weiss and Aschkenasy stated that If we 
now assume that the sound source (the gun) and the listener are 
located in a typical urban environment, with a number of 
randomly spaced echo-producing structures, it is possible to see 
that the pattern of sounds a listener will hear will be complex 
and unique for any given pair of gun and listener locations . 

Other than explaining this statement in more detail, they do not 
provide any empirical or theoretical data to prove this uniqueness. 



By locating the sound source in the general vicinity of 
the grassy knoll and the listener in the approximate location of 
the motorcycles in the Presidential motorcade, Weiss and Aschkenasy 
then computed the expected delay times for different echo paths using 
string on the topographical survey map of Dealey Pla'^a. The echo 
delay times occur because it takes a longer period of time for a 
sound to travel from the sound source to a reflecting surface and to 
the listener, than to go directly from the sound source to the 
listener. By shifting the sound source and listener locations 
slightly, they computed the best match with the impulsive pattern on 
tire* DPD recording by maximizing the binary correlation coefficient, 

A Aatistical analysis which equals 1.0 when two sequences match 
s^^ctly. Injone correlation of the first 50 milliseconds, Weiss 
Md^ischkenasy compared the impulsive pattern of 18 impulse peaks 
onJThe DPD recording, each with a very wide plus or minus 1 ^ n 

mi'lJLi second window, to the 12 computed echo delay ti^t, and foun 
matching peaks which, according to them, results in a^robabili ^ 

95% or better that the impulsive pattern on the DPD recording matcne 
the predicted echo pattern in Dealey Plaza. In other words, the 
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, . 4 •i-Vio creenkil investls^tion clesrly disproves 

The -- applied by BBN, Weiss and Aschkenasy, to 

the uniqueness _e^-_iainated in Dealey Plaza. The 

show that the impulsive ^“^^"“elfdential sLtion of 

unplanned occurrence of ® .. Kennedy assassination produces 

Greensboro, N. C. 16 V?®” co«elation method employed by 

an excellent match, using ^he binary correiar^ pattern on the DPD 

fl^^a^that is%llegedly the gunshot from the grassy knoll. 

“a have . very high correlation when 

coitpared with the patterns on the DPD recording. 

A third, "D»h=°!'=‘‘=fi,rif2v‘eytwU™s«s‘wto Sn 
information came from Dealey ^ Ji "stuck open" in 

srtr£ n 

-FFt S 

eyewitness method was presented to the Committee. 

n-v fn-ro BBN Weiss and Aschkenasy did not prove that 

the information on ^^^^^° 2 r'^ 196 r^o?iginItS®in’'orvSj^near Dealey 
assassination on November 22, 1963, original 

Plaza, Dallas, Texas. 



I 





16 




To prove that a particular sound is a gunshot blast, some 
unique characteristics must be found that differentiates a gunshot 
blast from other sounds, especially ones that are impulsive. Weiss 
and Aschkenasy stated in their written report that "the most effective 
and most reliable" 'characteristic to determine if a sound is a gunshot 
an d not some other like sound "is the sequence of delay times of the 
muzzle-blast echoes." However, in contradiction of their written 
report, Weiss in oral testimony before the Committee on December 29, 
1978, stated that "...not so much the echo pattern as the evidence of 
a [supersonic! shock wave..." would differentiate a gunshot from 
other impulsive sounds. Again contradicting themselves, Weiss and 
Aschkenasy stated in their written report that they made no serious 
examination to determine if there was a shock wave present before 
the designated third pattern on the DPD recording. It is not 
possible to determine from the above which method, if any, Weiss 
and Aschkenasy used to determine if an impulsive pattern represents 
a gunshot blast. 

If Weiss and Aschkenasy used "...the sequence of delay 
times" as "the most effective and most reliable" characteristic to 
determine if an impulsive sound is a gunshot, then their theory 
fails. Figure 1 shows a known gunshot pattern and figures 2 and 3 
show patterns from other impulsive-type sounds in the GREENKIL 
investigation, all with a set of delay echoes; therefore this 
empirical data reflects that other impulsive sounds also produce 
echoes off buildings, vehicles, etc. Scientific literature also 
reflects that all sounds, especially impulsive, produce diffractions 
and reflections or echoes off hard surfaces. 

If V7eiss and Aschkenasy used the presence of a "shock wave" 
as the best characteristic to determine if an impulsive sound is a 
gunshot, then their theory again fails. Analysis in the GREENKIL 
examination determined that to detect a shock wave accurately is very 
difficult, even under high quality forensic condition^, since the 
shock wave itself produces a set of delay echoes which combine and 
change many of the characteristics of the muzzle blast sound signal. 
Under the poor conditions encountered on the DPD recording, making 
any statements concerning the shock wave would be extremely 
questionable. This may be why Weiss and Aschkenasy decided not to 
comment on the possible presence of a shock wave in their written 
report. Dr. Barger, in his oral testimony before the Committee on 
December 29, 1978, stated. that there is a 75% to 80% chance that a 
shock wave exists before the* distorted waveform examined by Weiss 
•W feschkenasy on the DPD recording. Again the distorted waveform 
e^^ai^ned on the DPD recording cannot support even this JLower 
- percentage estimate • 
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Figure 2, Waveform of a stick hitting an object ln|GREENKIL, 




Figure 3. Waveform of a stick hitting an object in GREENKIL. 






There is no proof provided by BBN, Weiss and Aschkenasy 
that the four patterns on the DPD recording represent. gunshot 
blastrLd not some other sounds or electrical impulses produced 
internally by the DPD radio system. 

Since both necessary premises were not proven by BBN, 
-Weiss and Aschkenasy,- then their findings 

invalid. They neither proved that the %hev were 

recording were generated withxn Dealey Plaza nor that they 
the sounds of gunshots. Therefore, the Committee s finding that 
"scientific acoustical evidence establishes a high^probability 
that two gunmen fired at President John F. Kennedy is also invalid. 
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Humerous other problem areas and inconsistencies were 
noted in the reports of BBN and Weiss and Aschkenasy, Including 
the following: 

1. Weiss and Aschkenasy stated on page 14 of their 
^^itten report that "Impulse peaks that are less than 1 milli~ 
second apart are considered to be part of the same impulse." 
However, in Table 4 on page 27 of their report they listed 
separate impulses at 19.3 and 20.1 milliseconds, which are only 
0.8 milliseconds apart. 



2. Figure 10 on page 76 of the BBN report reflects the 
considerable convolutional change that occurs to the sound of a 
gunshot blast transmitted and recorded by a police radio system 
similar to the one used by the DPD in 1963. This considerable 
change in the sound pattern is such that accurate analysis of any 
impulsive sounds produced by this system would be very difficult. 



3. No known microscopic examination of the original 
DPD Dictabelt has been conducted to determine if any of the 
patterns analyzed may have been caused by surface imperfections 
on the Dictabelt and then distorted by the equipment s poor 
amplification system. 



4. BBN eliminated a number of possibly useful impulsive 
patterns because they presupposed that gunshots originating on the 
grassy knoll and in the TSBD were aimed at President Kennedy and 
that these gunshot sounds were transmitted by a DPD motorcycle 
microphone located in the Presidential motorcade. One pattern was 
not further analyzed because it would represent a gunshot ...fired 
in a direction opposite to that of the logical target. Another 
pattern was eliminated "...because it occurred only 1.05 sec later 
than earlier correlations also obtained from the TSBD. The rifle 
cannot be fired that rapidly." BBN did not consider whether a 
second gunman could have been at the same location. ^ Four impulsive 
patterns were eliminated because the specified motorcycle would 
probably be traveling too fast to be in the motorcade; however, the 
impulse could have been received by another motorcycle with an open 
microphone or in another part of the city. In other words, six 
other gunshots may have occurred in Dealey Plaza, according to the 
BBN analysis, though not necessarily aimed at President Kennedy or 
received by the specified motorcycle. 



; 5. Weiss and -Aschkenasy , after determining that the 

jerror range for temperaturfe and recorder speed variations was 

to minus 7.0%, stated that a minus 4,3% correction; gave the best 
'jnsECh, and we therefore, used that factor." Rigorous scientific 
t«earch would not allow adjusting the error factor tepake the 
-best fit with the presupposed positions of a sound s^tee and a 
listener. 
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V. REPLY TO DEPARTMENT OF JUSTICE REQUESTS OF NOVEMBER B# 1979 



By letter dated November 8 , 1979# from Robert L. Keuch# 
Special Counsel to the Attorney General# to the Director# FBI, and 
captioned "Report of the Select Committee on Assassinations#" the 
’*“jp5Tiowing reguests were made of the FBI’s Technical Services Division* 

1* Provide any information concerning the theory and 
application of acoustical principles as they relate to the analysis 
of the DPD tape. 

2* Advise whether further scientific tests and analyses 
should be conducted of the DPD recording. If further analyses 
are recommended# advise who should conduct the examinations. 

3. Provide any additional recommendations that are 
pertinent to the acoustical examinations. 

Sections II# III# and IV of this review set forth a 
summary of the acoustical reports of BBN and Weiss and Aschkenasy# 
and a critique of their reports. The critique reflects that these 
acoustical reports failed to scientifically prove the location or even 
the existence of any gunshots on the DPD recording made during the 
assassination of President Kennedy. The critique also lists a number 
of other major faults in the acoustical reports of BBN and Weiss and 
Aschkenasy; however# to list and document all of the numerous errors 
found would require a considerable amount of time beyond that presently 
available to Technical Services Division personnel. 

Visual examination of the waveforms displayed in the 
acoustical reports reflect that they are of very poor quality, 
probably due to the limited quality of the transmitting, receiving, 
and recording facilities of the DPD radio system. Due to this 
quality, it is considered highly unlikely that any valifl scientific 
conclusions would be reached as to the exact nature of the designated 
impulsive patterns recorded on the DPD Dictabelt or their sources. 

If the Department of Justice (DOJ) decides that a 
thorough examination should be conducted of the DPD recording , 
even with the high probability that no valid conclusions could be 
reachi^, then the choices are very restricted. The organization 
or independent consultant conducting such an examination must have 
consi^rable knowledge and the appropriate experience in the fields 
of iforensic acoustics# especially as it relates to gunshot blasts; 
forSi^c signal analysis; tape recorder and microphone theory; 
radid-communications# RF propagation, receivers and anttnfcas; forensic 
firearms and ballistics; digital signal processing; and^^statistical 
analysis. The organization or consultant would also need a high 
3 p 00 (j digital processing system# a complete forensic acoustics 
laboratory# a firearms test range# and appropriate radio equipment# 
tape recorders# microphones# and digital waveform analysis equipment. 



The FBI's Signal Analysis Unit, in the Engineering Section 
of the Technical Services Division has been involved on a 
basis in the fields of forensic acoustics, signal analysis, ballistics, 
and engineering for a number of years. FBI acoustical experts have 
«Liied and aLlyzed a number of recordings containing gunshots and 
-rth^rimoSsive-type- sounds. In the GREENKIL investigation, the FBI 
^oStSly examined over 100 impulsive-type sounds that had been 

the Ku Klux Klan, the Nazi Party, and Communist 

examination took approximately one and one N C . in 

results were presented in criminal court Greensboro, N. C^, in 

September, 1980, by an FBI acoustical .^J^®_f®the acoustic 

necessary expertise, but a full scale examin nealev Plaza, 

^^?«menSLf ^de??ici^g!''espjcia^^ 4"ieaIt^?2o^Jo three 
?e:rf'ieSi?rir-''!2”ln-Je«s"^ cost“in ex^s of $1,000,000 

evolved on th. project. 

Due to the very limited quality of the DPD Dictabelt 

reni^rMn-d:?ri^?r“5ilt^^:Jr.‘d^?uS^ex''r^Sr„e;a.tio„e 

are being made at this time. 



I 





- 22 - 



